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Abstract We have studied the optical second harmonic generation (SHG) 
from a Sn2P2S6 crystal for fundamental wavelengths between 1100 to 1200 nrn. 
The SHG signal was compared with that from a KTP ,crystal and it was found 
that d21(Sn2P2S6) = 3.6 * d33 (KTP). 
INTRODUCTION 
Sn2P2S6 is a monoclinic nonlinear optical crystal and at room temperature it has a 
transmission range from 550 to 8000 nrn. These two qualities make Sn2P2S6 a very 
interesting material for nonlinGar optical processes in the infrared. 
To determine the nonlinear optical coefficients of Sn2P2S6, the optical second har-
monic generation (SHG) has been studied as a function of the incident wavelength, 
and compared with the SHG signal from KTP. ' 
EXPERIMENTAL SET-UP 
For the wc;tvelength dependent SHG experiments an optical parametric oscillator 
(OPO) 'with a KTP crystal was used. This OPO was angle tuned and pumped ,with 
th,e seconp harmonic of a Nd:YAG laser, producing 7 DS pulses in the wavelength 
reglon f~om 950 to 1210 r1m. .' ., 
The two generated beams of the OPO were separated with a'polarizer and the lowest 
frequency of these two was used for the experim~nt. This b'eam was focused by a 10 
cm lens into the sample and the SHG signal was detected with a photomultiplier in 
combin~tion with a monochromator. . 
MEASUREMENTS AND RESULTS 
The Sn2P2S6 crystal, grown by the Bridgemann method at the Uhzgol'od State Uni-
versity, was cut parallel to the xy-plane and had a thickness of 2.25' mm. The flux 
grown KTP reference crystal, was cut parallel to the xz-plane and had a thickness 
of 3.45 mm. 
For the measurements on KTP the fundamental beam was polarized along the z~ 
direction. This gives an SHG signal, which is polarized along the z-direction, due to 
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where P w is the power of the fundamental input beam, P 2w is the power of the gen-
erated SHG beam, A is the fundamental wavelength, Ilw is the refractive index at w 
and A is the spotsize. def I is the effective non linear coefficient and depends on the 
propagation direction and polarization of the fundamental beam. 
In the case of KTP def f is equal to d33 and for Sn2P 2S6 it is equal to d21 • 
Calculating d21 (Sn2P2S6) with the help 'of eq. (1), correcting for the Ftesnellosses 
and using the refractive indices as given in table I, we find for a fundamental wave-
length of 1200 nrn 
(2) 
Vanherzeele et a1.2 measured daa(KTP) = 18.5 pm/Vat a fundamental wavelength 
of 880 nrn. Making use of Miller's rule gives d33(KTP) = 16.2 pm/Vat 1200 nrn 
and thus it follows that d21 (Sn2P2S6) = 58 pm/Vat this wavelength. 
TABLE 1. Refractive indices for KTp3 and Sn2P2S6 at 600 and 1200 nrn 
KTP Sn2P 2S6 
BOOn m 1200nm BOOnm 1200nm 
nl 1.767 1.734 3.161 2.846 
n2 1.776 1.742 3.070 2.814 
n3 1.872 1.825 2.980 2.739 
CONCLUSIONS 
The nonlinear coefficient d21 of Sn2P2S6 is very high compared to KTP, even if we 
assume that at 600 nrn there is no absorption. 
So we can conclude that SnZP ZS6 is a very promising material for non linear op~ 
tical processes in the infrared, because of its high nonlinear coefficient a.nd its 
transparancy up to 8000 nrn. 
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